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(57) Abstract: 

PURPOSE: An opticai transponder having a 
maintenance and supervision signal processing and 
error correction function is provided to add the 
maintenance and supervision signal processing and 
error correction function of an OCH(Optical CHannel) 
layer. 

CONSTITUTION: An optical transponder comprises 
an optical to electric converter(310), an amplifier 
(320), a data/clock regenerator(330), a 
demultiplexer(341), an error correction 
coder/decoder(342), an FPGA(344), a muitiplexer(343), a CPU(345), a modulator(360), a driver(350), and 
a laser(370). The optical to electric converter(31 0) converts an inputted optical signal into an electric 
signal. The amplifier(320) amplifies the converted electric signal. The data/clock regenerator(330) 
regenerates data and a clock from the amplified signal. The demultiplexer(341) demultiplexes the 
data/clock-regenerated signal. The error correction code/decoder(342) extracts a maintenance and 
supervision signal in order to correct the error of the demultiplexed signal. The FPGA(344) stores the 
maintenance and supervision signal extracted from the multiplexer(343). The CPU(345) controls the 
maintenance and supervision signal of the FPGA(344). The multiplexer(343) multiplexes the maintenance 
and supervision signal and the error-corrected signal. The modulator(360) converts the multiplexed signals 
into optical signals. The driver(350) amplifies signals so that electric to optical conversion for the signals 
can be carried out through the modulator(360). The iaser(370) supplies lights to the moduiator(360). 
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(7 7) &Mg? SIB 

(54) ggig gg a^si- ^ai dsx-jg-i a oil a g§ grt=»ga±ga 

1. §?g?ioii Jims ^901 ^sot 

S b s ^g #XI Zf-AI 61sxHE.l §J Oiiai S§ ^fe »sa^SGi(optlcal transponder) Oil Ba 318. 

2. ^SOI WaStBIIl Sfe 31s*! 

£ =»6!AM SJBjaOt S^l^oi e^Al^lH, 01 « OAI S/9 HSWOJ ^©s 4»«3fe ^MiH^saoii SICHAH. £>SH 

y (optical channel, 0|c* »OCH'£f a) X«S| ?AI 61 AX El SI OflBI 1§ JII38 a?t»OI }|^H a*Aia. *X| S^S* 3AI 61 

A*|£l §J CHI 33 SMSi^SCHa SIS6f2XI a. 

3. ^SSI CHS'&BSI fiXI 

M a«S ^Xl £4*5* BAI 6IAXIEI « Oii£l ^l^# 5fe aSH^SC-IOII SUOIAfl. »/B 61sM gjq&Ot atag»SK?l AO 61 

A ^B; 6iA ^BOil 408*8 61HM Bqaot ^X| S4=S* 3AI (AS. » Oil EH tlAB SiW CHI &i 335}?! 

*ia5a 2# §y §J3 4 s B; ±ia sir si §§ *eoo 2j6H #xi s^sf &ai <ys a oi a 6! a isi emaot tiAaaiwoi. 
oiaa aawi 91 a a 01 6ms eastc* «i ^a s# sj *aoy ^isshb a 01 ^b; si &?i 6is s# a 33 ^boii °|6h oiien 
<m^m aaiaoK agsjshoj gejspi w 6iA a^si 4e§ saa. 

4. sea 

e i§8 Al^gJ 1011 0|g§. 



£2 



gEgH^SCH, ftXI S^. ^Al 6JAXHEI, Oil BH §§, OCH JH^S^I 
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SHIM 



^901 3££ M±mS\ _0IIA|£. 

£2fe eHH^I 3a£ A|_§y°J 3 XHBS3ISI _0]|A|£. 

£ 3 8 _ HT90I1 OS &X\ S^2j- SAI _2X|BJ SI 0113 33 £fe 3M_£_C-| (optical transponder)2| __A|0|| 



*£22J ^2 ¥_0il CH_ ¥_2] £g 
310 : »/_ _«P| 320 : 3_~3| 

330 : 9018/93 341 : SjCfgSPI 

342 : Oil &j 33 3C-i/C|SCH 343 : QgSPI 



_ B ^9a ??X| _^2f &AI cJ_xHdl £j Oil EH 33 3|_-9 3fe ^^^^SCHOli __ CH^t g-AD8K>fl- ^ti _^g>Of £31321 _ 

S^A15I^, OiM PAI a/3 _«8K)| &-___CH0|| &CHA1, ^XH^ (optical channel, O|o|- 'OCH'EJ- _■) 3flfi 

SI #X| _^2f ^"Al cJ_£i£| §y Oily 33 JI^M 3^01 Ji^M »_-AI£i. ^X! _-A| cJ^xHdl „ 01)3 33 3*_ 3^_ 

e ei oil ae 30m. 

tigg gtsoi ai^ssi ?g _oiiA|-oia. 

£ 1 Oil EAie ti\2\ aOI. _ g?S0| 3S£ A|_gJ^, 2J¥ AI_S°I 3£_3|(1 10)011 Al __M _q_-0|- a&Sfe 31 1 3SH 

_¥(120). &1\ M 1 3SH_ ¥(120)011 Al Ej^_"0|- C*_-3W_ 3DS3¥(130). _^| 3C}g^¥(130)0|| <2|6H QeSfQ 3_S 

m S^oFfe 3a£¥<140), £M 3a^¥(140)M §oli S£€! 3__M EJ^^Oh 2?Cf_2|- 3 ajCt5»¥(150). &3I 3 ^C^Sf¥(15 
0)0i!Al ^DeifS cJ^S 2|¥ Al^gSJ 34>_3I(170)M .fit 8}-- HI 2 ^xH^¥(160)g 5»fiO. 

3&I", _9I HI 1 31 391 2 i^y¥(120,160)_ 3mgH£_CH(121,161) S»»W. 3a^¥(140)_ 3_S(141) SI 3§^l(142) 
S&810I ^&@Ch 

eBHSI WDM A|__0U/Hfe, 21 ¥ A|_g_M¥6i WDM AI_U£S2J 3^ *«8PI ^{ShOI, 3^gH_SCH(121 ,161) 

1 ^SJSFfe 3 XHS~^l(optical remodulator)e AhgSFSSCL 

£ 2 fc e2H2| 32£ A|_g£| 3 XH-^ISJ ~_ _0||A|£0|a. 

£ 2 Oil £A!S ^01, ^EHSJ Ai_gOil A^£j2i@ 3 XHSS^I(200)b, 3_^S gl^g>0| S^6^_ 3/3 S^^l(210), # 

31 3/S _&^i(210)0{|Al £PI dSl gJ^^Ot QlOiei SI XH««te QIOIEI/e^ XH^^K220), tf^l 9-/S e^^l(210)0i!A| 3/ 

3 Oil ^Plfe &§i Jll>l6fe gBi(260), #31 ^Ei(260)0||Ai Ol^S dtl &S g^^l(270), ^P| Q|0|E|/M^ XH^^|(220 

)0||AI XH^Q M^i GllOI&i 6!_£j Oil B|« 33ofe Oil BH 33^I(FEC : forward error connection. 230), Oil a 33PI(230)0il SI oH CHI HH 
33S cJ^M g^Sfe ^S^l ££}0im(240). 3101X1 Xil CH ^ I (280) Oil SS^I(201), «^| 5a^l(201)OOAl SSI 

H 2iiO|X-i(290)M XHCHSI-fe EilOIXi Xil CH ^ I (280) , BilOIXI J|iOi^|(280)2j ^|Oi _S0|| @S 3S£J «0|" ^^6fe 

51101X1(290) ^ £1\ ££fOIW(24O)0ilAI 6! SOIL -51 £1101X1(290)011 Ai 3M fii^WOI 3d_£ S3EAI5PI fl©2l¥ 

SS5|(250)# 2Z»ftO. 

8Weh ^^I2f ^ #EHS| 3 ^^S^lfe, &_5I 2/3 ^SjU 3/S ^SSra^ XFX||2!_ SAI SI ^X| SL^m 0UE4 33 

^ ?>ji aixi a^of oim ^6hai_ i£si ^boi isofTii si^ emsoi sisici. 



^901 0I¥2X^ ote 51^3 3ffl| 

#}|£ b« ^^ii § g oH^s^i jgi ehs a iss, 3^i_e sioieot a^i^ei ^ims ssfai^ih, oip qai a/3 s_skx a^ 

^_ <*tm 4^iy3fe ^e^H^gCH Oil ^OiAi, OCH 3\\ms\ S^2| ^Al dl^XIEJ „ Oil 21 33 S^SfOl ^Xi 

_^2f ^A| c"3*x1E>! §y OHai 33 ^I^M 5fe 3M^_&CHM fllSSfedl n ^^oi aia. 



^921 SI 
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451 ¥go\J\ mm S ^9g, ft XI e^2l BA| £!£*|£| SI CHIEH 43 5|^M 3>te §M 2! £SCH (optical transponder)(HI <&0\M. Ml 

& dffii aiaiBoi- ^aesfapi A© t!i e?pgsi- ^e; 451 <m^ <*pgs* 4>eoii s\m ^omms sj^^of ftxi s^s* 
bai <ys §y oiiai bsskh oga sss^i t!t % 44 4>e; 401 6!i s 44 ^&ofi sjsh ftxi bai 
d^ ^ oil en <ys set gj^oi- 6!a»ai»oi. ouy# §§sm we hich 6Jsl# ^&8foj 451 6!t b# si 44 ^eoii nsstt- xiioi 

4>B; B #31 ds gf S! 44 ^EhOil 2|6H Oil EH 443 £is>m BajBOK PgSimoj «B*8K>I *B £!£ QSfi 4>&M SttCJOl 01 ¥0121 
3!B*B2SBCh 

SEB. £ l^gg, 45! ill ga 44 4>B0||/H 0JI&1 ds §£i S^BOl #51 XJ1CH 4«B0I1 aB8f3, PA|, 45! XI! CM «HMA| til 

o X | a4t ^ &A) aj^ 5j on si §§g XliCH i!£i BBiBOt 45| da Si 92 44 4*B0ll 3B8PI 91© dS 4Bi CH HB8*te 

bp. 

s§i qj §§o E^i ^BB pg2| 4*11*} gg§ ioiOj fiD MBSH 1 301 P. 01 of, £Si g^SrOi & B 

90il UF&S|» ^41A|0I!M & Ail 81 3BBP. 

£38^ B30II [Cfg ft XI £4^2} BAI d^xHdl % Oil BH 44 ?IM 3fe W*&±&&2\ ^ ^ A| Oil ?^£0ia 

£ 3 dl £A|8 Uf2l BOI. B BBOII CTiB ftXI £4=2} BA| £!£»B| B Oil §§ 5|^M BBB^BCHte. BB4BB ^<M^g »/g 
Site B/B EB5K310). 45| £^51(310)011 Al 25| dal g^Ste §^51(320), 451 #i*5 I (320)011 M W?5& da^¥El Q| 

oiaa m^\m xH^arb aioia/Bs* xh£J5K330), 401 chioiei/m^ jh^pi (330)011 ai hioieis* e^oi xh^@ dsg «a^ifs^ e?pe^ 

51(341), 40| e|pg»3|(341)B ^Cfg^ ds2j Oil 38 ?I6H ftXI B BAI d^M ^#§rfe Oil a §§ 3CH/PSCH(34 

2) 45I Oil a 44 3C-i/C|3CH(342)S¥&i ^X| £J SA| dll Xl&offe Oil HE|X| 0|| 0| (Field Programmable Gate Array, Olof 1 

FPGA'61 &, 344), 4^1 FPGA(344)°1 ft XI §J &AI <ilse W0|»te CPU(345), FPGA(344)S¥£I ®£S ftX| ^A| 

91 otian §§a iisi, «?i oil si §§ iscH/ci sen (342m e§n aai&oj aeas^ agapi(343). 401 (343)011 ai cusis <^ 

M EJ^^Oh 3/© HftS^I B3E3K360). ^^1 35^I(360)M S6H 61 2/^ ^ 2iSE^ dSl ^^Srfe SS^I HB|0| bH(Driv 

er, 350) ^ S55|(360)0|| £!^SPI ^1^ 2110133(370)* fiftSP. 

2| ^ah s^e^i ^A-ii ^i^ % E^m ^JHsa aesi aa. 

S WBOB 0}E ftXI S^2| 3AI 6JSA-i£l » Oil ^1^^ »fc S^^SCHfe, £i¥S¥ei 9dS3[ °J^0 »/a e«l(310)» s 
oH eSS ^. 40| g/S 3^51(310)011 2| oH 351 aj^m, ^^51(320)M ^sh e^&p. 

g^p,(320)0i| £joH 251 tlife, Q\0\Wmz\ XH^5|(330)0|| £|6H CH|0|El/e^01 ^SISJl, s«ag»3l(341)0IIAI 1M6SS SSQ 

oi n. 1-168. e vaoi. a&aiei ie xh^ ^^^5^ Afgsgicf^ ^9 5in?§[ 14^^°^, ^<ys2j xh^ ^5t eittoa w mm 

01 gOf^XI Stt 4^ XfSi 

451 aiag»5l(341)0IIAI ^a^^e, ftXI £4^ <y^£f »AI FPGA(344)M #SH XISSW. CPU(345)g aoiaa 

451 CPU(345)ft mm K\0\& ft XI £4^ &AI dtfe, 451 FPGA(344)# gSH 451 Oil SI 3 CH/Q3CH (342)011 61901 QUBl^l 
6J^?> ^4£ii ( 451 OilEH §4 3CH/C13CH(342)01|Ai <M^^, QS3a5| (343)011 21 3H 16:1S PiSSa. 

015IAH 16:1S. SB. 16 XHU SxH^# Mg£l2iafe 5h§ ohOII 5|^S L41g^B 45|0l| «9B ttO. 

4^5! cmSPI(343WI ^SH cJSb 3S5I EEJ0IW(350)« 3S5|(360)(HI B3WCH H/» e*S * #^&a. 

nirr» Am *x:>l ^Pi0IH4(350)^= 45| Qe5f5|(343)^¥6i a^^S S5| tf^l 3^5|(360)0il 2|6H M^IS 

OltfOIAI ABB B tt3S S *B0| ?l*«0»OD/d Xl^ie 5^ *O0 2i01 S ttBSI 51^^ M4e 51^UX1 8ffe S^LHOllAi 

oSa 5^xi xi ^ ^ si eaoi »»ss a*B aiaiou ae Baat aoi omo. 



gj-gSI gall- 

45IB U» ^ B BBS. BSB^BDHOII ^jm^ ft XI a BAI 51-M AI^Hfil TOM WW. £tt. 

3H4!S 4^ Si^ a^5j- SIP. 

(57) S?2| B9I 
St 1 ^ 1. 

ft XI S^2|- ^Al Aj^dl §J CHie-i §§ 5l^e ^^^^&CH(optical transponder) Oil SiOHAI, 

^/S ai^# B^BOI- ^Pg^5r5| flB ^P^Sf 4*B; 

45I 6!fi ^QWm ^BOIl o|8H 9-pg»a »«|BOt ftXI BAI % dial BB» Oil a §§^5| flB d^ S# H 
; ^4 4^B; 

« 45I ^ S# B 4§ 4-BOII SICH WXI BAI °^ BUttOt tiAXIBI^OI. 0B9B HWI «B ^IOi 6! 

«y«imoi 45i mzl s# §j §§ ^boii aisetfe xhich *b; ai 
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<ys s# ^Bdi sj5H oil en §§s <iiaM gemot, a^amoi mmsw ?i& 6ia ciesj- 4=& 
it ssmfe as^ec-i. 

g^S 2. 

xii 1 eroy sich/h. 

d§ st ^ §s ^&oiiAi gts oil en ^ji §ai ®mgo\ mo\ ^e+oii aesm. cm. &?i xiioi *eoiiAi ^^h &i\ m^si 

BAI ^2 ^ 019 XIICH UsS ^J^^Ol- #D\ ^1 S# Si IS flfi Ei* 4>B 

S^PS3. 

XII 2 SOII SAOiAi, 

6is sir tBc, 

XH^£i ^SHreconfigurable) £XH 0!§o r 01 2^ Sffe »egH±scH. 

fll 3 SOII SiCHAi. 

£PI XH^?^ ^Xlfe. OIISDIXIOIIOKFPQA : Field Programmable Gate Array) M SS»te 5i# ^§HS ofe S^S^SC-i. 

S^S 5. 

XII 1 S SEfe XII 2 S0|| SiCHAi. 

oil en s# g 

OBHO|MI(FEC : forward error connection) 3 CH/Q 3 CH (coder/decoder) SI Zim ^92^ offer S^&l^SCi 



£0 1 



WIPS Pi View 3.3.3.0 




5 



WIPS PIView 3.3.3.0 



£0 2 



o 




» 


it! 

s 


s ! 

Od 
O i 


OH 
mi 




k 



WIPS PIView 3.3.3.0 



£0 3 



<4> 

im 
IS 
> 



CPU 






r 


FPGA 











s 



8 

° 



i 

i 



7 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
cTfaded TEXT OR DRAWING 
ETbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



